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JOHN MERTON ALDRICH 
By A. L. MELANDER 


On May 27, 1934, with the passing of John Merton AIl- 
drich, the nation’s greatest accumulation of dipterological 
information has ceased to be. Easily the leader in this 
branch of zoédlogy, Aldrich will be missed, and there is no 
one in line who is prepared to continue where he left off. 

At the age of sixty-eight, Aldrich still counted on several 
more years of productive work. His mind was as keen as 
ever, and physically he had no intimation until two weeks 
before the end that an abrupt catabolic derangement was to 
close his life. He had even completed plans to start early in 
June on another of his biennial collecting trips to the Pa- 
cific Coast. 

Aldrich was born on January 28, 1866, in Olmstead 
County, Minnesota. He attended school at Rochester, near 
by, and in 1888 completed the course for the B. A. degree at 
South Dakota State College. In 1889-1890, he studied un- 
der Professor A. J. Cook at the Michigan State College, and 
in 1891 received the degree of M. S. from South Dakota 
State College. Leaving an assistantship at Scuth Dakota in 
1892, he went to the University of Kansas in order to study 
with Professor S. W. Williston, and was awarded another 
degree of M.S. in 1898. 

In 1893 the new University of Idaho opened, and Aldrich 
was selected to found its Department of Zodlogy. He mar- 
ried Ellen Roe of Brookings, South Dakota, and moved to 
Moscow. The loss of his wife and infant son four years 
later caused him to plunge most deeply into his dipterolog- 
ical work, and he began his card catalogue of the literature 
on Diptera, a project to which he contributed almost daily 
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until his last illness. By 1905, when this catalogue had 
reached publication size and was about ready for submis- 
sion to the Smithsonian Institution, Aldrich married Della 
Smith of Moscow, Idaho, and securing sabbatical leave of 
absence from Idaho went to Stanford University for a year. 
His Ph. D. degree was awarded by Stanford in 1906. For- 
tunately Aldrich had moved his library and collection of 
Diptera to his father’s house because during his absence the 
University of Idaho burned to the ground. 

Aldrich always regarded Moscow, Idaho, as home. He 
had built a beautiful house at the edge of the University 
campus facing Moscow Mountain, his best beloved collect- 
ing ground, and there had established his library and col- 
lection. He had every prospect of continuing his useful 
work at Idaho, when suddenly after twenty years of service 
as its most eminent professor his connection with the Uni- 
versity of Idaho was terminated. It is unnecessary now to 
reopen the sorry case and discuss the vagaries of an in- 
competent administration other than to recall that those of 
us who knew the situation well regarded the dismissal as an 
outrageous and unwarranted interference. Aldrich’s ashes 
have been returned to Moscow, Idaho, and placed beside his 
first wife and his only child. 

Idaho’s self-inflicted loss proved to be the nation’s gain. 
Dr. Howard immediately appointed Aldrich to the Bureau 
of Entomology, and for the next five years he was stationed 
at Lafayette, Indiana, to investigate life-histories of Osci- 
nidz and other Diptera affecting cereal crops.» The death 
of Frederick Knab in 1918 made it necessary to transfer 
Aldrich to the National Museum, where he was appointed 
Custodian of Diptera and Associate Curator. 

In 1928 Aldrich presented to the National Museum his 
personal collection of Diptera, numbering 45,000 specimens 
and 4,000 named species. With this he donated the unique 
and extensive card catalogue of Diptera. This index is the 
only source of information on all the literature of all the 
American Diptera, and with its cross references to synon- 
ymy is invaluable to all workers. It brings the Aldrich 
catalogue of 1905 to date. His library is the most com- 
plete assemblage of books and articles on Diptera, and de- 
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servedly should be acquired by the National Museum to 
complement the collection and index. 

Aldrich always generously shared his library, records, 
specimens, and information. Most present day dipterists 
owe more to him than their printed words of thanks can im- 
ply. Beyond the tremendous wealth of specialized informa- 
tion he held regarding the Diptera he was versatile in many 
lines. He was devotedly interested in the All Souls’ Unita- 
rian Church in Washington, of which he was a trustee, and 
conducted classes in religious history and education. He 
was keenly interested in politics and daily followed the do- 
ings of Congress. He was one of the organizers of the 
Thomas Say Foundation and served as editor from 1916 to 
1931. He was secretary-treasurer of the Entomological So- 
city of America from 1915 to 1920, and President in 1921. 
In 1926 he was President of the Washington Entomological 
Society. 

Aldrich had a remarkable gift of locating rare species on 
his collecting trips. His more extensive journeys included 
Utah and California, 1911; Alaska, 1921; Guatemala, 1926, 
and Sweden, 1930. He was meticulously careful in mount- 
ing specimens, in arranging the Museum collection, and in 
entering the records in his great index. His diary has daily 
entries for some fifty years, not merely a line or two, but a 
careful description of the happenings that befall an eminent 
man. 

The accompanying bibliography, transcribed from the 
card index by his secretary, Mrs. Willis, gives his publica- 
tions in chronological order. Outstanding in the list is the 
catalogue. This monumental work stimulated so many 
publications on the Diptera that its very importance in the 
progress of American entomology led to its rapid obsoles- 
cence. Would that its author could have been spared a few 
more years to give to all the codified information that he 
alone possessed. We regret his passing, but are thankful 
that such a man has lived and has been enabled to leave a 
permanent impress on science. 


1. (with I. H. Orcutt). The Cutworm. Bull. South Da- 
kota Exp., Sta., 18, 1890. pp. 29-36. 
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. (with I. H. Orcutt). Injurious Insects. Bull. South 


Dakota Exp. Stat., 22, 1891, pp. 77-118. 


. (with I. H. Orcutt). Report of the Department of En- 


tomology. Bull. South Dakota Exp. Sta., 30, 1892, 
pp. 1-20. 


.A New Genus and Species of Tabanide. Psyche, 


March, 1892, pp. 236-237, figs. 


. The Systematic Position of the Diptera. Science, April, 


1892, vol. 19, pp. 244-245. 


. New Species of Phora. Canadian Ent., vol. 24, June, 


1892, pp. 142-146, figs. 


. Revision of the Genera Dolichopus and Hygroceleuthus. 


Kansas Univ. Quart., vol. 2, July, 1893, pp. 1-26, 1 pl. 


. The Dolichopodid Genus Liancalus Lw. Psyche, Dec., 


1893, pp. 569-581. 


. New Genera and Species of Psilopine. Kansas Univ. 


Quart., vol. 2, 1898, pp. 47-50. 


. New Genera and Species of Dolichopodide. Kansas 


Univ. Quart., vol. 2, 1898, pp. 151-157. 


. Insecticides and Spraying. Bull. Idaho Exp. Sta., 7, 


1894, 18 pp. 


. Courtship Among the Flies. American Naturalist, vol. 


28, 1894, pp. 35-37. 


. The Tipulid Genera Bittacomorpha and Pedicia. Psy- 


che, vol. 7, 1895, pp. 200-202, fig. 


. Family Dolichopodide in Williston’s Manual of Dip- 


tera. Second ed., 1896, pp. 76-81. 


On the Diptera of St. Vincent (Dolichopodidz and Pho- 
ride). Trans. Ent. Soc., London, 1896, pp. 309-345, 
and 435-489. 


The Dipterous Genera Tachytrechus and Macellocerus. 
Trans. American Ent. Soc., March, 1896, vol. 23, pp. 
81-84. 


A Collection of Diptera from Indiana Caves. 21st Re- 
port Dept. Geol. and Nat’l. Resources of Indiana, 
1896, (pub. May, 1897), pp. 187-188, figs. 
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18. Report of Entomological Department. Annual Report 
Idaho Exp. Sta., 1898, pp. 167-176. 


19. A Balloon-making Fly. American Naturalist, vol. 33, 
1899, pp. 809-812, figs. 


20. The San José Scale in Idaho. Bull. Idaho Exp. Sta., 
16, 1899, 16 pp. 


21. Goniops and other Synonyms. Ent. News, vol. 11, 
Sept., 1900, p. 531. 


22. A Question of Nomenclature. Canadian Ent., vol. 32, 


1900, p. 318. 

23. The Codling Moth. Bull. Idaho Exp. Sta., 21, 1900, 
pp. 97-112. 

24. Synonymical Notiz. Wiener Ent. Zeit., vol. 20, 1901, 
p. 68. 


25. Crude Petroleum. The Elm Louse. The Pear Leaf 
Blister Mite. Bull. Idaho Exp. Sta., 26, 1901, pp. 
13-24. 


26. Dolichopodide. Biologia Central-Americana, Dipt. I, 
Dec., 1901, pp. 333-366, 1 pl. 

27. Dolichopodide of Grenada, W. I. Kansas Univ. Soc. 
Bull., vol. 1, March, 1902, pp. 75-94, 1 pl. 


28. The Formation of Generic Names. Canadian Ent., 34, 
1902, p. 129. 

29. Garry DeN. Hough, M. D., Biographical Sketch with 
Portrait. Ent. News, vol. 14, Oct., 1903, pp. 246- 
249. 

30. A Contribution to the Study of North American Do- 
lichopodide. Trans. American Ent. Soc., vol. 30. 
1904, pp. 269-286. 

31. [several new species of Phoride] in Brues’ Monograph 
of Phoride. Trans. American Ent. Soc., vol. 29, 
Jan., 1904, pp. 331-404. 

32. The Genus Psilopus of Authors. Canadian Ent., vol. 
36, Aug., 1904, pp. 246-247. | 

33. Grasshopper and Cricket Outbreaks in Idaho. Bull. 
Idaho Exp. Sta., 41, 1904, pp. 289-304. 
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Winter Spraying for the Apple Aphis. Bull. Idaho 
Exp. Sta., 40, 1904, pp. 271-288. 


Jocular Entomology. Canadian Ent., vol. 36, 1904, p. 
82. 


A Catalogue of North American Diptera. Smithsonian 
Miscellaneous Collections, No. 1444, vol. 46, 1905, 
pp. 1-680. 

Baron Osten Sacken. Ent. News, vol. 17, Oct., 1906, 
pp. 269-272. (Obituary with portrait.) 

The Dipterous Genus Calotarsa, with one New Species. 
Ent. News, vol. 17, April, 1906, pp. 123-127, 1 pl. 
The Dipterous Genus Scellus, with one New Species. 

Ent. News, vol. 18, April, 1907, pp. 133-136. 

Additions to my Catalogue of North American Diptera. 
Journ. New York Ent. Soc., vol. 15, March, 1907, 
pp. 1-9. 

The Dipterous Family Helomyzide. Trans. American 
Ent. Soc., vol. 34, April, 1908, pp. 67-100, 2 pls. 

Meigen’s First Paper on Diptera. Canadian Ent., vol. 
40, Oct., 1908, pp. 370-373. 

Family Dolichopodide in Williston’s Manual. Third 
Ed., 1908, pp. 228-235, 1 pl., 37 figs. 

The Fruit-infecting Forms of the Dipterous Genus 
Rhagoletis, with one New Species. Canadian Ent., 
vol. 41, Feb., 1909, pp. 69-72, 1 pl. 

A Decennial Confession. Canadian Ent., vol. 43, April, 
1910, pp. 99-100. 


The Genus Copestylum. Ent. News, vol. 21, May, 1910, 
pp. 222-225. 


A Revision of the Dipterous Genus Hydrophorus. Psy- 
che, vol. 18, April, 1911, pp. 45-70, 1 pl. 

The Dipterous Genus Diostracus Lw. Psyche, vol. 18, 
April, 1911, pp. 70-72. 


Larve of a Saturniid Moth used as food by California 
Indians. Journ. New York Ent. Soc., vol. 20, March, 
1912, pp: 1-4, 1 pl. 
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50. Flies of the Leptid Genus Atherix used as food by Cali- 
fornia Indians. Ent. News, vol. 28, April, 1912, pp. 
159-163. 

51. [Note on general non-acceptance in North America of 
Meigen’s 1800 paper, and on Hendel’s revolt against 
the Commission of Nomenclature] (without title). 
Canadian Ent., vol. 44, April, 1912, p. 104. 

52. Note on Theronia fulvescens. Journ. Econ. Ent., vol. 
5, Feb., 1912, pp. 87-88. 

53. Two Western Species of Ephydra. Journ. New York 
Ent. Soc., vol. 20, June, 1912, pp. 100-103. 

54. The Biology of Some Western Species of the Dipterous 
Genus Ephydra. Journ. New York Ent. Soc., vol. 
20, June, 1912, pp. 77-99, 3 pls. 

55. Collecting Notes from the Great Basin and Adjoining 
Territory. Ent. News, vol. 24, May, 1913, pp. 214- 
Zak. 

56. The North American Species of Lispa. Journ. New 
York Ent. Soc., vol. 21, June, 1913, pp. 126-146. 

57. A New Leucopis with Yellow Antenne. Journ. 
Econ. Ent., vol. 7, Oct., 1914, pp. 404-405. 

58. Description of Sarcophaga kellyi. Journ. Agr. Re- 
search, vol. 2, Sept., 1914, pp. 448-445, 1 pl. 

59. Results of 25 Years’ Collecting in the Tachinide, with 
Notes on some common species. Ann. Ent. Soc. 

’ America, vol. 8, March, 1915, pp. 79-84. 

60. The Economic Relations of the Sarcophagide. Journ. 
Econ. Ent., vol. 8, April, 1915, pp. 242-246. 

61. New American Species of Asteia and Sigaloessa. Psy- 
che, vol. 22, June, 1915, pp. 94-98, 2 figs. 

62. The Deer Bot-Flies (Cephenomyia Latr.). Journ. New 
York Ent. Soc., vol. 23, June, 1915, pp. 145-150, 1 pl. 

63. A New Sarcophaga parasitic on Allorhina mnitida. 
Journ. New York Ent. Soc., vol. 8, Feb., 1915, pp. 
151-152, fig. 

64. The Dipterous Genus Symphoromyia in North Amer- 
ica. Proc. United States Nat. Mus., vol. 49, July, 
1916, pp. 113-142, with text figs. 
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. Sarcophaga and Allies in North America. Thomas Say 
Foundation, 1916, pp. 302, with 16 plates, index and 
historical sketch of the Foundation. 

. More Light on Myiophasia. Proc. Ent. Soc. Washing- 
ton, vol. 18, 1916, pp. 98-100, figs. 

. Two New Canadian Diptera. Canadian Ent., vol. 48, 
Jan., 1916, pp. 20-23. 

. Notes on Diptera. Psyche, vol. 25, 1918, pp. 30-35. 

. Seasonal and Climatic Variation in Cerodonta. Ann. 
Ent. Soc. America, vol. 11, March, 1918, pp. 63-66. 

. The Anthomyid Genus Pogonomyia. Ent. News, vol. 
29, May, 1918, pp. 179-185. 

. Two New Hydrotzas. Canadian Ent., vol. 50, Sept., 
1918, pp. 311-314. 


.The Kelp-Flies of North America (Genus Fucellia, 
Family Anthomyiide). Proc. California Acad. Sci., 
vol. 8. Sept., 1918, pp. 157-179, 10 text figs. 

. New and Little Known Canadian Oscinide. Canadian 
Ent., vol. 50, Oct., 1918, pp. 336-344, figs. 

. Samuel Wendell Williston. Ent. News, vol. 29, Nov., 
1918, pp. 322-327. 

. The Dipterous Genus Imitomyia Tns. (Himantostoma 
Lw.). Canadian Ent., vol. 51, 1919, p. 64. 

. Leiomyza in North America. Ent. News, vol. 30, May, 
1919, pp. 137-141, fig. 

. Two New Genera of Anthomyide. Proc. Ent. Soc., 
Washington, vol. 21, May, 1919, pp. 106-109, fig. 

. Description of Hylemyia nidicola. Ann. Ent. Soc. 
America, vol. 12, 1919, pp. 380-381. 

. Samuel Wendell Williston, the Entomologist. Sigma 
Xi Quarterly, vol. 7, no. 1, 1919, pp. 19-21. 

. The European Frit Fly in North America. Journ. 
Agric. Research, vol. 18, Feb., 1920, pp. 451-472, 
1-pl., figs. 


The Muscoid Genera Pseudeuantha and Uramyia. Ins. 
Menst., vol. 9, March, 1921, pp. 83-92. 
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82. The Dipterous Genus Dolichopus in North America. 
Bull. United States Nat. Mus., 116, March, 1921, 
304 pp., 16 pls., 471 figs. (with M. C. Van Duzee 
and F. R. Cole.) 

83. Coloradia pandora Blake, A Moth of which the Cater- 
pillar is used as food by Mono Lake Indians. Ann. 
Ent. Soc. America, vol. 14, 1921, pp. 36-38. 

84. The Division of Insects in the United States Nat. Mus. 
Ann. Rept. Smithsonian Inst., for 1919 (1921), pp. 
367-879, 15 pls. 

85. Two-winged Flies of the Genera Dolichopus and Hy- 
drophorus collected in Alaska in 1921, with new Spe- 
cies of Dolichopus from North America and Hawaii. 
Proc. United States Nat. Mus., vol. 61, article 25, 
1922, pp. 1-18. 

86. A New Genus of Helomyzide. Bull. Brooklyn Ent. 
Soc., vol. 17, 1922, pp. 108-109. 

87. A New Genus of Two-winged Fly with Mandible-like 
Labella. Proc. Ent. Soc. Washington, vol. 24, 1922, 
pp. 145-148. 

88. The Neotropical Muscoid Genus Mesembrinella Giglio- 
Tos and other Testaceous Muscoid Flies. Proc. 
United States Nat. Mus., vol. 62, art. 11, Dec., 1922, 
pp. 1-24. 

89. A New Tachinid Parasite of the Codling Moth. Ent. 

' News, vol. 34, 1923, pp. 53-54. 

90. Notes on the Dipterous Family Hippoboscide. Ins. 
Menst., vol. 11, 1923, pp. 75-79. 

91. A New Sugar-cane Miner. Bull. Brooklyn Ent. Soc., 
vol. 18, 19238, pp. 22-23. 

92. Two Asiatic Muscoid Flies parasitic on the so-called 
Japanese Beetle. Proc. United States Nat. Mus., vol. 
63, art. 6, 1923, pp. 1-4. 

93. New Genera of Two-winged Flies of the Subfamily 
Leptogastrine of the Family Asilide. Proc. United 
States Nat. Mus., vol. 62, art. 20, 1923, pp. 1-6. 

94. A New Parasitic Fly Reared from the Bean Beetle. 
Proc. Ent. Soc. Washington, vol. 24, 1928, pp. 95-96. 
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. A New Genus and Species of Fly Reared from the Hoof 
of the Carabao. Philippine Journ. Sci., vol. 22, 1923, 
pp. 141-142. 

. Descriptions of Lantana Gall-Fly and Lantana Seed- 
Fly. Proc. Hawaii Ent. Soc., vol. 5, 1923, pp. 261- 
263. 

The Present Status of Coquillett’s Hypocheta longi- 
cornis Schin. Proc. Ent. Soc. Washington, vol. 25, 
1928, pp. 161-162. 

The Genus Philornis, a Bird-infesting Group of An- 
thomyiide. Ann. Ent. Soc., America, vol. 16, 1923, 
pp. 304-309, figs. 

The North American Species of Parasitic Two-winged 
Flies Belonging to the Genus Phorocera and Allied 
Genera. Proc. United States Nat. Mus., vol. 63, art. 
17, Feb., 1924, pp. 1-90, fig. 

The Muscoid Genus Genea in North America. Ent. 
News, vol. 35, 1924, pp. 210-214. 

Notes on Some Types of American Muscoid Diptera in 
the Collection of the Vienna Natural History Mu- 
seum. Ann. Ent. Soc. America, vol. 17, 1924, pp. 
209-218. 

A New Genus and Species of Two-winged Flies of the 
Family Chloropide injuring Manihot in Brazil. Proc. 
United States Nat. Mus., vol. 65, art. 21, 1924, 
pp. 1-2 

Braula ceca in Maryland Apiaries. Journ. Washing- 
ton Acad. Sci., vol. 14, 1924, p. 181. 

Change of Preoccupied Names. Proc. Ent. Soc. Wash- 
ington, vol. 26, 1924, p. 195. 

Notes on North American Tachinide. Ins. Ins. Menst., 
vol. 12, 1924, pp. 145-149. 

A New Tachinid Parasite of a Cocoanut Moth in South 
Asia. Proc. Ent. Soc. Washington, vol. 27, 1925, 
p. 13. 

Notes on Some Types of American Muscoid Diptera in 
the Collection of the Vienna Natural History Mu- 
seum. (second installment.) Ann. Ent. Soc. Amer- 
ica, vol. 18, 1925, pp. 107-130. 
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.A New Leucopis from San Francisco. Pan Pacific 
Ent., vol..1, 1925, p. 152. 


. New Diptera or Two-winged Flies in the United States 
National Museum. Proc. United States Nat. Mus., 
vol. 66, 1925, art. 18, pp. 1-36. 


Two New Species of the Tachinid Genus Lixophaga, 
with Notes and Key. Proc. Ent. Soc. Washington, 
vol. 27, 1925, pp. 132-136. 

The Muscoid Genus Pseudoservillia Tns. Ann. Mag. 
Nat. Hist., (9), vol. 16, 1925, p. 528. 

Notes on Some Types of American Muscoid Flies in the 
Collection of the Vienna Natural History Museum. 
Ann. Ent. Soc. America, vol. 18, 1925, pp. 456-469, 
fig. 

Occurrence of Morellia podagrica in North America. 
Ent. News, vol. 37, 1926, pp. 119-120. 

On the Status of the Generic Name Anthrax Scopoli. 
Ins. Ins. Mensf., vol. 14, 1926, pp. 12-15. 

What is Oestrus nasalis Linneus? Ibid., pp. 15-16. 

North American Two-winged Flies of the Genus Cylin- 
dromyia Meigen (Ocyptera of Authors). Proc. 
United States Nat. Mus., vol. 68, art. 23, 1926, pp. 
1.27, 1-ph 

Notes on Muscoid Flies with Retracted Hind Cross- 
vein, with Key and Several New Genera and Species. 
Trans. American Ent. Soc., vol. 52, 1926, pp. 7-28. 

Notes on the Metallic Green Tachinids allied to Gym- 
nocheta, with Keys and one New Chinese Genus. 
Ins. Ins. Menst., vol. 14, 1926, pp. 51-58. 

A new Genus of Heleomyzide from Chile, with Key to 
Genera. Ins. Ins. Menst., vol. 14, 1926, pp. 96-102. 
Notes on Hypocheta and related Genera of Muscoid 
Flies. Proc. Ent. Soc. Washington, vol. 28, 1926, pp. 

143-145. 

American Two-winged Flies of the Genus Microph- 
thalma Macquart, with Notes on Related Forms. 
Proc. United States Nat. Mus., vol. 69, art. 18, 1926, 
pp. 1-8. 
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Descriptions of New and Little-known Diptera or Two- 
winged Flies. Proc. United States Nat. Mus., vol. 
69, art. 22, 1926, pp. 1-26. 

A New Species of Oedematocera Reared from the 
Tropical Migratory Locust. Proc. Ent. Soc. Wash- 
ington, vol. 29, 1927, pp. 17-18. 

The Flies of the Western Mountains. Explorations and 
Field-Work of the Smithsonian Inst. of 1927 (Smith- 
sonian Publication 2957), pp. 67-72, figs. 

Chiromyia oppidana Scop. occurring in the United 
States. Ent. News, vol. 38, 1927, p. 79. 

Notes on the Dexiid Genera Cordyligaster and Eucor- 
dyligaster. Proc. Washington Acad. Sci., vol. 17, 
1927, pp. 84-86. 

Notes on Muscoid Synonomy. Bull. Brooklyn Ent. 
Soc., vol. 22, 1927, pp. 18-25. 
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BIOLOGICAL NOTES ON SPHEX WRIGHTII 
(CRESSON) 


By CHARLES H. HICKS 
University of Colorado 


The digger wasp, Sphex wrightii (Cresson), is one of the 
smallest Sphecids I have yet had an opportunity to study. 
It was placed in the genus Coloptera by Cresson in 1868. 
Professor H. T. Fernald has kindly determined this species? 
for me and gives an account of it in his recent monograph 
of wasps of the genus Sphex.2 My study is based on obser- 
vations made on the habits and nesting of the female since 
the male was not taken at all. The wasp was found only 
rarely at Owens Lake, near Boulder, in August, 1933, al- 
though its small size and somewhat concealed hunting hab- 
its may have caused this scarcity to appear more evident 
than actual numbers would warrant. Specimens were seen 
on different days, hunting among the tumble weeds. Two 
nests were taken: one, on August 4th; the other, a week 
later. 

The nest of August 11th and the wasp’s activity at the 
time appear more complete and possibly more typical than 
the earlier record and are given, in part, below. The pres- 
ence of the nesting wasp was noted by means of a rather 
loud buzzing the digger made while she was excavating 
along a road in a field near the lake. She was found at 1:37 
P. M. and observed continuously until the nest was finished 
and the wasp captured at 2:19. When first found, she had 
barely begun her vertical tunnel, but was already carrying 


*Dr. T. D. A. Cockerell examined one specimen and likewise ascribed 


it to this same species. The writer is pleased to acknowledge this 
favor. 


*For a consideration of this species and other Digger wasps of the 
genus Sphex, see the paper by Professor Fernald entitled “The North 
American and West Indian Digger Wasps of the Genus Sphex (Am- 
mophila auct.).” E. O. Painter Printing Co., Deland, Florida. pp. 
1-167. Plates I & II. Figs. 1-89. 1934. 
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soil on foot to a definite place some three inches away. This 
spot continued to be used for soil deposition until the end 
of the digging. The wasp backed out of the shaft with soil, 
turned and walked with it in her jaws and fore legs to this 
spot, released the load, walked back and down the tunnel 
for more. 

This process and sequence continued 91 times between 
1:37 and 1:58 P. M., during which time the wasp was not 
at ali distracted from her work. Then, either feeling a need 
for a brief rest or change of activity, or more probably a 
solicitude for the safety and welfare of her already cap- 
tured and suspended prey, she spent some time walking 
among the branches of one of the several tumble weeds 
which surrounded her nest and in visiting the moth larva. 
But the delay lasted only one minute, after which she was 
back again and digging. The period of excavation ended 
at 2:03 and the total number of observed loads removed up 
to this time was 109. Since she was well started when I ar- 
rived, the grand total doubtless was more, but probably not 
in excess of 125, or 130 at the most. 

This small wasp spent from 2:03 to 2:06 in finding her 
hidden prey and in bringing it to the nest. She walked over 
and among the thistle stems, seemingly meeting with some 
difficulty in locating the larva. This is not surprising, for 
the branches in this area were exceedingly thick. Reaching 
the larva resting in the fork of a stem, she grasped it with 
her jaws on the ventral side back of the true legs, wrapped 
her fore legs about it and started. It was a green geomet- 
rid, long and slender, but larger and heavier than the wasp 
and bulky in comparison. 

The trip to the tunnel was over stems, through and among 
branches, and the wasp met with minor difficulties on the 
way. She had to change her hold on the prey a number of 
times, and on five occasions was forced to turn back and 
bite or pinch with her jaws the posterior end of the abdo- 
men of the prey. This was due to the fact that it was able 
to hold onto a stem with its anal legs and with sufficient 
force, when in a tight place, to momentarily stop the prog- 
ress of the wasp. Once, after she had been thus hindered, 
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she stung it twice on the ventral side of different abdominal 
segments. 

Arriving at the tunnel, she at first walked too swiftly, 
and moved farther than was necessary so that the head of 
the larva extended over the tunnel rather than just to or 
almost to it, as it normally does or should. But she quickly 
backed up a few millimeters, released the prey, walked 
down the hole in a journey of inspection, and out. Now she 
was ready for the provisioning of the cell. She did this by 
backing into the tunnel, seizing the prey and dragging it 
slowly out of sight. It took her exactly one minute to ar- 
range the prey and fix her egg to its side. 

She spent 12 minutes and 3 seconds, or from 2:07 to 
2:19:03, in filling in the tunnel and at other activity about 
the nest site. Her first act upon emerging from the nest 
was to find and select a large pebble which was forced well 
down the shaft. Then she filled in the tunnel with loose 
soil which she kicked back into it and later tamped. This 
process continued, although some material was bitten loose 
nearby. This latter work was necessitated because the soil 
from earlier digging was not readily available. It had been 
carried over some stems and had formed a mound, but the 
stems and debris between it and the tunnel hindered its 
later use. The digger came several times to heavy pieces 
of material, such as sticks, clods, small pebbles and the like. 
These were carried away in her jaws on foot from the nest 
site and discarded, hence nearly all the material used was 
fine soil. 

When the tunnel was nearly full, she searched long and 
tirelessly for a large object to finish filling the tunnel and as 
a blockade to the entrance. She tested many things, but all 
were rejected, until one finally met her needs. She labori- 
ously carried this in her jaws and forced it well into the 
nearly filled tunnel. It was not flush with the surface but 
extended above. Time and again the wasp seized this with 
her mandibles, and for many seconds at a time pushed and 
vibrated it. At last, all seemed well to her. This was after 
she had scraped the surface around the nest site and had 
left objects scattered about. This was in contrast to her 
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earlier careful removal of such material, and resulted in the 
formation of a camouflage. She next made a few trips out 
and back (manner of a locality study although no apparent 
need for it, nor probability of a later return, was seen), 
then started away and was caught some distance from the 
nest. 

The tunnel was nearly vertical and some 16 mm. long. 
The cell, at the end and at nearly right angles to the tunnel, 
contained the prey resting on one side, doubled up so that 
the posterior and anterior ends nearly met. A small, slen- 
der, clear egg about 2 mm. in length was attached to the 
upper side on the 2nd abdominal segment and near to a 
spiracle. The prey was able to kick about when stimulated. 
It was brought home and kept in a test tube, plugged with 
loose cotton, where further facts were obtained. The di- 
gestive tract was cleared of excrement before the egg 
hatched, and thus better food conditions provided for the 
wasp larva. 

The egg hatched early on August 13, and by the evening 
of August 17 all the food provided for the larva had been 
eaten. A day later, its cocoon was well started, and by the 
evening of the next day it was, from outward appearances, 
complete. The larva while feeding, and especially. at first, 
fed at the point where the egg had been fastened. It was 
greenish-yellow in color. The cocoon was photographed, 
when completed, but the larva within, upon removal from 
its protective covering and consequent exposure, was too 
active for picture-taking. It later was less active in its 
movements and more completely yellow in color. The draw- 
ing which accompanies this article was made some five 
months after the cocoon had been completed and at a time 
apparently when the insect was hibernating. 

Another observation, at the same general location at 
Owens Lake, affords additional and supplementary facts of 
behavior. This female dug her vertical tunnel on a flat 
surface between plants in a soil in which there was some 
gravel. She produced an audible noise or buzzing as she 
used her jaws in digging. The loosened soil, held with the 
inner surface of her head and jaws, front of the thorax and 
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legs, was carried up and out of the tunnel as earlier de- 
scribed but, at this nest, only to a distance of 114, inches. 
She carried it out, at a time when the nest was nearly com- 
pletely dug, at an average rate of five loads each minute. 

An intruder, an ant in reality as well as in appearance, 
came upon the scene soon after observations began on the 
wasp. The wasp quickly retreated to a distance while the 
ant entered her nest, moved in and out, in impish fashion. 
But the wasp did not desert her nest very long. Soon back, 
she continued the work as before, only perhaps more hur- 
riedly. It seemed that the ant had irritated her, and this 
later caused her to proceed in a more nervous manner. Her 
nest, when first found, must have been very nearly com- 
plete, for she soon provisioned it. 

Her prey was a small greenish larva, which she had left 
suspended on a plant 18 inches away, hanging over a stem 
while she was working on the tunnel and cell. She now 
brought it to the nest, released it with its head to the en- 
trance, backed within and pulled it in after her. This took 
place in good orthodox fashion, as did also the laying of 
eggs or the depositing of larve by a small tachinid fly just 
as the prey was disappearing from sight. _ 

She remained in the cell but a few seconds, and upon 
emerging sought a large pebble to place in the tunnel below 
the orifice. The first one tried was too small, so she quickly 
removed it and continued searching for another. She con- 
ducted this activity on foot, searching on the ground among 
the plants near the nest. She soon tried another stone, 
which again was rejected for like reason as the first. 

There followed at this point an interesting fight with a 
dark ant which was again intruding. The ant literally 
jumped at the wasp, the latter this time holding her ground 
and darting back at her foe. The contest continued for a 
few seconds with little advantage to either. Then each quit 
voluntarily, or possibly, the wasp was the victor. At any 
rate, she resumed her work and the ant, as it was scurry- 
ing away, was taken for identification. 

A suitable pebble was secured, which fitted the upper part 
of the tunnel, fine soil was kicked in from the surface and 
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more was chewed loose from the sides of the opening. The 
loose soil filler was not great in quantity, and during her 
activity in securing it, small pebbles found in it were car- 
ried away and rejected. 

The last phase of tunnel filling and protection consisted 
first in a diligent search for a large pebble. That she had 
an object of large size in mind was strongly suggested by 
the fact that she appeared interested only in the big ones. 
Too, she brought pebbles three different times and at- 
tempted to use larger ones than would fit, before one was 


Fic. 1. Ventral view of hibernating larva 

of Sphex wrightii (Cresson). The 

head of the entire larva is above. Sketch 

of side view of head and anterior segment 
to the right. X6. 


finally approved. It was a large and heavy object, but it 
fitted into the orifice and to spare, with a portion extending 
above the surface. She twisted this about in place, and 
vibrated it vigorously. 

At this time another ant, a smaller species this time, 
bothered her not a little. She soon drove it away, however, 
and continued with the loose soil or in pushing and vibrat- 
ing the pebble. A small stem unearthed in obtaining filler 
was seized in her jaws, carried away and left with the other 
rubbish of the surrounding area. 

The nest filling was quickly finished, and the wasp flew 
away in and among the branches of tumble weeds where 
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from subsequent observation it was thought she finds her 
prey. She gave evidence at this time of searching for lar- 
ve on the stems. If this be true, she must indeed be a good 
worker not even to spend some time at rest between one 


Fig. 2. Cocoon of Sphex wrightii 
(Cresson). Millimeter rule marks to 
the right. 


nest provisioning and the hunt and capture of a prey for 
another. Her capture at this time allowed for no further 
observations. 

The nest was dug out and the prey with an egg attached 
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on the lateral surface of an abdominal segment found in 
a shallow cell not far below the surface. Before the egg had 
the opportunity or time to hatch in my office at the Univer- 
sity, it was found that fly larve had taken their toll. Inter- 
nally, they had eaten the food to the extent that the body 
walls of the moth larva collapsed and the wasp’s egg per- 
ished. The identity of the three larve, which each formed a 
puparium, was not learned. In later emerging from the 
puparia, they crawled into the cotton about them before the 
body parts were normally expanded and fully developed, 
thus preventing accurate comparison with normal flies and 
correct identity. 

This wasp species did not use a tool at any time as the 
tool-users do, although it worked on the large pebble, trying 
again and again to force it farther into the tunnel and re- 
peatedly vibrating it. This last record, however, is prob- 
ably not typical and complete, since the ants disturbed the 
nesting wasp and probably abbreviated many, if not all of 
her activities. 

The larger ant, which troubled the wasp, was taken, and 
has been compared with determined specimens in the col- 
lection of the University of Colorado. It is possibly a vari- 
ety of Formica fusca L. It was very pugnacious, actually 
throwing itself at the wasp, which it may have “thought” 
to be an oversized ant and may have resented its intrusion 
in this territory. It is possible, too, that the ant was trying 
to obtain the prey of the wasp as food for its own nest. 

The writer is indebted to Charles R. Bitter for the photo- 
graph of the cocoon of this wasp and to Louise Ireland for 
the drawing of the larva. He is pleased to express his 
thanks for this help, as also to Professor Fernald for the 
determination of this wasp and references to this and other 
digger wasps. 


158 Psyche [ September 


THE INSECT COLLECTIONS OF A PUBLIC MUSEUM! 
By ALBERT P. MORSE 


The aims of a public museum may be said to be primarily 
recreational and educational. Sometimes a museum 1S 
maintained also partly for purposes of preservation of ma- 
terial collected for or presented to a State, or other polit- 
ical, scientific, or educational institution. In-so-far as its 
collections arouse interest in and impart information about 
man and his environment or activities it belongs in one or 
both of the first two fields; if it conserves specimens for 
future examination by students it may claim to belong in 
the last also. Formerly, in most cases, all three fields were 
cultivated by the same institution. Of late, with the devel- 
opment of children’s museums, there is an increasing tend- 
ency to relegate the duty of preservation to the larger, bet- 
ter endowed, and perhaps more scientific institutions, leav- 
ing the fields of recreation and education to be cultivated 
largely by the smaller museums. These are, perhaps (some- 
times, at least) more closely in touch with the people of the 
district in which the museum is located. 

Probably all of the older museums, founded in a more 
serious age by serious-minded people, still retain or have 
passed through all the phases mentioned. My statements 
are based upon the experience of the Peabody Museum of 
Salem and may need to be modified by that of others. This 
institution was founded as the museum of the East India 
Marine Society of Salem, in 1799. Its purpose was to con- 
tain such objects as the sea-captains of Salem and vicinity 
brought back from beyond the seas for the enlightenment 
and delectation of themselves and their fellow-members. It 
has always been open to the members of the society and 
their friends,—and even to the general public, by free ad- 
mission tickets,—since the day of its founding, and it is 
thus one of the oldest public museums in the country. 


‘Address of the retiring President of the Cambridge Entomological 
Club, May 8, 1934. 
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In 1867, on receipt of the (for the time) munificent gift 
of $140,000 from George Peabody, a banker of London 
(born in South Danvers, Mass., since named Peabody in his 
honor), it took the name “Peabody Academy of Science,” 
and embarked upon a career more particularly devoted to 
education. The natural history collections of the Essex In- 
stitute of Salem (founded in 1848) were added to its own, 
and in its early days, as the Peabody Academy of Science, 
its destinies were presided over by several men whose 
names were to become known later through their labors in 
scientific fields. I refer to such men as Frederick W. Put- 
nam, Edward S. Morse, Alpheus Spring Packard, etc. 
Shortly thereafter, it met with financial reverses, and cer- 
tain of its collections, notably those of the insects described 
by Packard, which faced almost certain destruction by 
pests, were turned over to the Museum of Comparative 
Zodlogy at Cambridge, Mass., in order to assure their pres- 
ervation. A large number, it is true, remained, but, being . 
almost continually exposed to white light, their deteriora- 
tion was rapid. 

In addition to the insect collections named above, mate- 
rial naturally accumulated in those groups which were the 
special study of officers of the museum; and, as the pub- 
lisher of the “American Naturalist,” the Museum was the 
recipient of more or less material sent in as payment for 
subscriptions to that journal. These specimens, together 
with those received from persons seeking information about 
local insects, accumulated rapidly, resulting in the forma- 
tion of a collection of varied character and provenance. In 
addition, specimens of the local butterflies in Denton tab- 
lets, and of the commoner local moths, made by interested 
amateurs, had found a place in the museum collections at 
the beginning of the twentieth century. 

With the exception of the local butterflies, these speci- 
mens were practically all pinned, and were contained in 
trays about 10 x 12 inches in size, painted white, and lined 
with white paper stretched on both sides of a wooden frame 
in an ingenious fashion devised by Prof. E. S. Morse (see 
Amer. Nat., vol. 1, p. 156, or Riley, C. V—Directions for 
Coll. & Pres. Insects, Bull. U. S. N. M., no. 39, p. 105). 
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They were displayed in a glass-covered rail-case in the gal- 
lery of the Museum where they were for the most part con- 
tinuously exposed to the damaging effects of white light. 
That some of the specimens became, with the lapse of years, 
nearly unrecognizable, is not to be wondered at. 

Such was the state of things when I was placed in charge, 
for a period, at first, of one day per week, except during the 
summer. Later, the care of all the natural history collec- 
tions,—geological, botanical, and zodlogical, was added to 
that of the insects, and the time allotted gradually in- 
creased, until all the time that I can now give has been 
taken. 

Mr. John Robinson (a very good old-time botanist, by the 
way), who acted as Director during Prof. Morse’s absences 
in Japan and on his lecture-tours, used to say that his per- 
sonal knowledge of insects was limited to an acquaintance 
with those species most frequently brought in by children, 
or more or less conspicuous in themselves,—such as the 
house centipede, Scutigera forceps, formerly a common den- 
izen of the city,—and the larger moths and butterflies. In 
time, these were supplemented by the gipsy and brown-tail 
moths, and by pests responsible for local outbreaks. 

The persons visiting a museum who show an interest in 
insects comprise: Ist, the children of the vicinity, to whom 
the world and its wonders are new, and who do not cus- 
tomarily think, in the manner of their elders, of insects as 
small fry, unworthy of attention; 2nd, people of inquiring 
minds who have observed something new to them (it may 
be very old to an entomologist) ; 3rd, people to whom an in- 
sect has suddenly revealed itself as a possible pest, who 
seek information regarding it and how to control it; and 
4th, persons, old or young, who judge everything by its 
commercial value and hope to acquire dollars or cents by 
selling their captures to the Museum. (It may even be an 
almost totally denuded moth or butterfly or some similar 
worthless specimen.) These must all be treated with the ut- 
most courtesy if one would make friends for the Museum; 
information and advice must be freely imparted; gifts of 
much-rubbed butterfly or legless grasshopper must be 
gratefully accepted or declined with thanks,—if you would 
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have them continue to bring to you their treasures (or what 
they regard as such). Our only local specimen of Mantispa 
brunnea was captured by a resident clergyman, who had no 
idea of its rarity or interest, and who had previously 
brought in some execrable material. 


What Collections of Insects Do Public Museums Need? 


FIRST,—exhibition collections, of large-sized specimens, 
to illustrate systematic groups and the most striking facts 
of life history and of damage done. These should contain in- 
flated larve, and sometimes pup and cocoons, as well as 
adults. No rarities! Only common and readily replaceable 
specimens. (Do not submit rare specimens to destruction 
by white light! Use boxes with covers, or curtains for their 
protection). Probably enlarged models, showing the anat- 
omy in detail, especially of the mouth-parts, would be valu- 
able. I have not had an opportunity to try them, but I have 
heard that the enlarged model of a mosquito at the Amer-, 
ican Museum of Natural History in New York is a very 
popular exhibit. These enlarged models should show at 
least two or three types of mouth-parts and of life-histories. 

I remember what a pleasure it used to be to study the 
New England collection of insects on exhibition in the Bos- 
ton Society of Natural History, faded and discolored though 
they were. Probably in no way is it possible to convey to 
the mind of a novice such a good idea of the fauna of a par- 
ticular region as by the exhibition of its component species. 

Especially do I remember being seated at my table in the 
old entomological laboratory at Cornell University one 
morning when in breezed Prof. Comstock with a box in 
his hand and a small boy with a net in tow. ‘Give me your 
chloroform bottle, Mr. Morse, and I’ll show you something,” 
was his salutation. The bottle was promptly produced, 
its contents applied, and presently he exclaimed, “There, 
what do you think of that for central New York?” “Hallo”, 
said I, as the great moth was revealed, “Hrebus odora!” 
“Where in the world did you make the acquaintance of that 
creature?” said Prof. Comstock, with an expression of as- 
tonishment on his face. “Oh,” said I, “the Boston Society 
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of Natural History has a series of New England insects on 
view and among them is an example of this species.” 
“There,” said he, “I’ve always claimed that there was dan- 
ger that the boys would use such a collection as a pony if 
we had one here, but what you say has nearly convinced me 
that such an exhibition series would be a good thing.” This 
happened to be the first specimen of this species to be se- 
cured for the entomological collection of Cornell University. 

An exhibition collection is undoubtedly a good thing if it 
inspires interest in the visitors to a museum, and if it can 
be properly protected from light. This can be done by the 
use of opaque curtains or by keeping it in drawers to be 
pulled out from a cabinet when it is desired to consult it. 
At the Peabody Museum, we have a considerable series of 
insect exhibits arranged in flat, glass-covered rail-cases pro- 
tected by covers of opaque brown cloth attached along one 
side and removable by the inquiring visitor. Hitherto, it 
has rarely been necessary to cover up the specimens after 
inspection, persons removing the covers being unbelievably 
careful to replace them. 


SECOND,—There should be at hand in every public mus- 
eum, a reference or study collection for the benefit of the 
curator in charge of insects and the serious-minded public 
seeking information. This should contain, so far as possi- 
ble, examples of every local species and its life-history, their 
modes of attack and specimens of their work,—all to serve 
as an aid in identification and for the enlightenment of the 
serious student. Determinations of species should be by 
some recognized authority, if possible. This is the place for 
the rarities. Specimens should bear complete data as to 
locality and date of capture; ecological conditions should be 
stated, if possible; and taxonomic groups other than genus 
and species may well be indicated. 


THIRD,—There should be topical or ecological collections, 
either illustrating the insects associated with certain plants, 
as visitors, pests or pollinators, or -with a definite kind of 
environment,—insects of sandhills, ponds, streams, etc. 
These groups may be limited in number and should be of 
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readily replaceable material. Those of pests should contain 
numerous specimens in order to convey subconsciously the 
idea of abundance. 


FouRTH,—The geographical or zonal distribution of the 
insects of a large area can perhaps be fully as well shown 
by charts (preferably in conjunction with specimens) as by 
insects alone, and the topic is generally one of interest even 
to the transient visitor. 

There are also to be considered the needs of the genuine 
scientific student resident in the vicinity, and of the school- 
teacher trying to awaken an interest in the natural world 
in the minds of her pupils through this medium. Give them 
all the aid possible! “Cast your bread upon the waters and 
after many days it shall return unto you.” Very likely you 
can give them specimens also. 

Mr. Charles W. Johnson, formerly in charge of insects and 
mollusea at the Boston Society of Natural History, after a 
long and valuable experience wrote an article on this subject 
which should be read by everyone interested (see Museum 
Work, vol. 1, no. 5, Feb. 1919). 

In closing, I wish to give a word of warning (and this ad- 
vice will apply as well to other things as to insects) :—Ac- 
cept no collections for an unlimited period of time or that 
must be kept separate from others! One is liable to find 
oneself handicapped ultimately by such a procedure, even 
if it-seems wise at first. Twenty years ago we accepted 
at the Peabody Museum for temporary storage a very 
good collection of butterflies and moths in tablets. This is 
still useful as an exhibit: but it was accompanied by a 
space-consuming collection of mounted birds (some of 
which were useful at the time, it is true, but which no 
longer are), for which storage must be provided. To our 
disappointment, the owners have as yet shown no tendency 
to regard the Museum as other than a place of temporary 
storage of the collections, intead of, as hoped and as would 
naturally be expected, after a reasonable number of years, 
a more or less willing recipient, the collections to be made 
use of as seemed wisest to experienced persons. 
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POSSIBLE POLYPLOIDY IN THE 
HYMENOPTERA 


By SHELDON C. REED 
Bussey Institution, Harvard University 


The Bresslau-Harnisch lists of animal chromosome num- 
bers (Tab. Biol. 4) include data for the twenty species of 
Hymenoptera whose chromosome numbers were known at 
that time. Records subsequently published give the num- 
bers in two additional species, Habrobracon juglandis and 
Pteronidea ribesti. The total may be summarized in this 
fashion: 


1 species, haploid number 4 
8 6é “é “ec te 
1 6é 6é 6é 9 
8 (73 6é 6é 10 
5 6é “ce “é 12 
3 6é 6é 6é 16 
1 “ce 6é 6é Qh 


Highteen of the twenty-two species have chromosome 
numbers of 4 or a multiple of 4; whereas only four species 
have different chromosome numbers (9 or 10). These num- 
bers are representative of seven families out of more than 
one hundred in the Hymenoptera and seem to be a random 
sample of what may be expected to be the situation in the 
other species whose chromosome numbers are yet unknown. 
Though the number of species which have been investigated 
is very small, the idea suggests itself that these chromo- 


some numbers may be a result of polyploidy such as is 
known to occur in plants. 
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There is very good evidence that about half of the Angios- 
perms are polyploids. From such studies as those reviewed 
by Darlington (Darlington’s Cytology, p. 212) we see that 
in polyploid series one finds many species with double the 
basic chromosome number, fewer with the number obtained 
by a second doubling and still fewer resulting from further 
doublings of the basic number. Such would seem to be the 
case even in this small sample from the Hymenoptera. A 
second point also demonstrated by the abundant plant ma- 
terial is that in polyploid series there are few species with 
prime numbers as their haploid count. In the Hymenoptera 
there are no species with prime numbers. If the chromo- 
some numbers in the order were entirely fortuitous, one 
should expect several species to show prime numbers as 
their haploid count. 

The rareness of polyploidy in the animal kingdom and 
particularly in dicecious species has been considered to be 
due, at least in part, to the fact that such species are in one 
sex heterozygous for the sex chromosomes. Multiples of 
the chromosomes in the vast majority of animals would thus 
cause an upset of the balance between sex chromosomes and 
the autosomes as was suggested by Muller (Am. Nat. 59) in 
regard to polyploidy. He suggests, however, that polyploidy 
might occur in the Hymenoptera. 

In the Hymenoptera it may have been possible to avoid 
this difficulty since they are almost unique among insects in 
that their males are haploid. Thus if there is any order of 
insects in which polyploidy is possible it would seem to be 
the Hymenoptera. 

The suggestion that the series of chromosome numbers in 
the Hymenoptera may have arisen by polyploidy rests, then, 
on these considerations: 1, all but four of the species have 
chromosome numbers which are 4 or a multiple of four; 2, 
_ the existence of haploid males may have allowed polyploidy 
to occur. 


166 Psyche [ September 


ENTOMOLOGICAL INVESTIGATIONS IN THE 
CHIRIQUI REGION OF PANAMA 


By LAWRENCE H. DUNN 


Medical Entomologist and Assistant Director, 
Gorgas Memorial Laboratory 
Panama, R. de P. 


The notes presented in this paper are based largely upon 
observations made and specimens collected during a visit to 
the Province of Chiriqui, in the south-western corner of the 
Republic of Panama, in July, 1929. This expedition was 
organized by Dr. H. C. Clark, Director of the Gorgas Mem- 
orial Laboratory and included also Dr. G. B. Wislocki and 
Dr. A. H. Schultz, from the Johns Hopkins University, and 
the writer. The purposes of this visit included medical, 
embryological, anthropological and entomological studies 
on the wild monkeys of that region. This report deals with 
the entomological results. The writer took advantage of the 
opportunity offered to secure and examine a number of birds 
and other animals in addition to the monkeys in order to 
gain some general knowledge of the ectoparasites of the 
wild animal life of the areas visited. Specimens of the pre- 
valent blood-sucking diptera were collected whenever pos- 
sible and a few observations on the mosquito breeding oc- 


curring in the vicinity of our camp were also carried out.. 


These investigations were conducted at Camp Pital and 
Puerto Armuelles and covered the period from July 11 to 
‘July 29, 1929, sixteen days at the camp and three days at 
the port. 
Dr. Clark made two later visits to Chiriqui, in February, 
1930 and August, 1931. On his 1930 trip he spent several 
days (in camp) at La Vaca, in a more virgin part of the 
' same general area as Camp Pital. In 1931, he made a bricf 
visit to the large banana plantations of the Chiriqui Land 
Company at Puerto Armuelles and Progreso. The latter 
station is situated a few miles inland from the coast, on the 
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Puerto Armuelles-David Railway. Mr. W. H. W. Komp, of 
the U. S. Public Health Service, accompanied Dr. Clark on 
his 1930 trip and Dr. Theodore Trimble, of the Rochester 
University, Rochester, N. Y., was his companion in 1931. 
On both these occasions a number of ectoparasites were ob- 
tained from the various animals examined as well as of the 
blood-sucking diptera most commonly encountered. 

Since the specimens obtained during the three expedi- 
tions to Chiriqui represent many of the common species of 
insects and other arthropods affecting man and animals in 
that region, they are listed with annotations in the following 
pages. 

Camp Pital was located in the humid lower tropical zone 
of the fairly level coastal plain of the south-western part of 
Chiriqui. It was very close to the Costa Rican border, prob- 
ably not more than eight miles by direct line from the 
Pacific coast. Here a square area of about twenty acres had 
been cleared for banana culture. All trees had been felled, 
larger ones being left to rot and banana sets had been 
planted in the open spaces between the logs. The area sur- 
rounding this clearing was heavily forested, with trees of 
large size and an undergrowth of luxuriant vegetation. The 
pita plant, Ananas magdalense, was abundant in this local- 
ity and it was from this plant that the name of the camp 
was derived. The undergrowth was not of sufficient density 
to necessitate the use of a machete when walking in the 
forest, and since there were several narrow trails leading 
in different directions, a considerable freedom of movement 
was possible in the forest nearby. 

The animal and bird life in this region was abundant and 
varied and the easy passage in the forest made good hunt- 
ing conditions. It was also a nearly ideal location for col- 
lecting blood-sucking diptera, since the abrupt change from 
the deep shade of the forest to the open sunlight of the 
clearing provided conditions favorable for both shade and 
sun loving species. 

Two native hunters and one of the members of our party 
were usually out after specimens of animals and birds dur- 
ing the early part of each day. A number of muslin bags 
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of various sizes were carried by the hunters and each animal 
or bird shot was immediately placed in one of the bags 
which was then closed and tied with twine. 

At the camp each bag was carefully opened on a large 
piece of Canton flannel spread out on an improvised table. 
The bag was slowly turned back until the animal was left 
lying in the center of the flannel. Any ectoparasites pres- 
ent were usually collected first from the animal and then 
from the bag, if any adhered to the inner side of it. A 
comb was sometimes used in examining animals with long 
hair. With birds it was found advisable to pluck out most 
of the feathers. Some of the birds were infested with par- 
asitic flies that were quite active and difficult to capture. 
When such birds were brought in, they were placed, while 
still in the bags, in a wooden box and sprinkled with chloro- 
form. The vapor of this penetrated the bags and stupefied 
or killed all the flies that were on the birds, which were then 
easily collected. The nap of the Canton flannel on which 
the examinations were made impeded any of the fleas, lice, 
etc., that attempted to hop or walk on it and facilitated 
their capture. 

Engorged ticks in larval or nymphal forms were placed 
in pill boxes or glass tubes in order that they might develop 
to later stages. Dipterous larve producing Myiasis were re- 
moved from animals and, if nearly mature, placed in wide 
mouth bottles containing about an inch of damp earth to 
allow them to pupate and emerge as adults. 


| Since the study of monkeys was the principal purpose of \ 
our expedition to Chiriqui, a few words about the examina- | 
tion of these animals are appropriate. A total of 107 mon- 


keys killed or captured at Camp Pital were examined for 
ectoparasites. This included 53 Orsted’s titi monkeys, 
Saimiri orstedii orstedii; 29 Panama white-throated mon- 
keys, Cebus capucinus imitator, and 25 Geoffroy’s spider 
monkeys, Ateles geoffroyi. Although the examination of 
these monkeys occupied a considerable part of my time 


while at the camp, they were not productive of ectopara- 
sites. 


One female tick was found walking about on a freshly ( 
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killed titi monkey, but since it was not attached and con- 
tained no blood it was not credited with being a parasite of 
the animal. 

The howling monkeys, Alowatta palliata inconsonans, at 
Puerto Armuelles were found to suffer from Myiasis due to 
dipterous larve but no howlers were taken during our stay 
at the camp and no myiasis was noted in any of the monkeys 

examined there. 

No lice-infested monkeys were found. The freedom of 
these monkeys from ectoparasites causes me to wonder if 
the species examined at the camp are habitually free from 
infestation of parasitic arthropods in this region or if it 
may have been due to the climate conditions prevailing at 
the time. 

A very large number of blood-sucking and parasitic dip- 
tera were collected, various genera in several families being 
represented. 

It was somewhat surprising to find that comparatively 
few adult mosquitoes were in evidence at the camp. There 
were a number of streams and pools exposed to sunlight in 
the cleared area, while in the surrounding forest there were 
numerous streams, pools and small swamps in dense shade. 
Thus the conditions in the immediate vicinity of the camp 
were suitable for mosquito larve that preferred either sun- 
light or shaded environments. There were also many na- 
tural depressions present in the large tree trunks lying 
about the clearing which contained varying amounts of 
water adapted to certain species. The so-called tin can in- 
vasion had preceded us at this camp and a considerable num- 
ber of tin cans that had previously contained fruits or vege- 
tables had been thrown in a pile near the camp by former 
occupants. In some of these cans a small amount of the 
contents had been left and as the cans filled with water from 
rains this vegetable matter, and also leaves that had fallen 
into the cans from nearby trees, became decomposed and 
caused the water to become very foul. Mosquito larve 
were found in a number of these cans. Enamelware soup 
bowls were used for breeding out the larve investigated. It 
is to be regretted that the opportunity did not permit a more 
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extensive study of the mosquitoes breeding in this region, 
since in my opinion such observations would very probably 
be repaid by finding many interesting species. 

Anopheles albimanus Wiedemann. From one to four 
adults of this species were collected each morning on the in- 
side of the wall netting and cloth ceiling of the camp. They 
probably gained entry through numerous small holes and 
rips in the netting. Cursory examinations of several of 
the nearby pools and streams were made but no larve of 
this or other species of Anopheles were found. 

Anopheles punctimacula Dyar and Knab. Two females of 
this species were captured on the ceiling inside the camp. 

Culex bonnexw Dyar and Knab. Adults of this species 
were bred from the larve present in considerable numbers 
in a ground pool (in which the end of a tree trunk was ly- 
ing). The finding of this species in Panama increases our 
knowledge of its distribution since it previously has been 
reported only from Dutch Guiana where it is a common 
species and breeds in artificial receptacles, tree holes and 
ground pools. 

Culex cornger Theobald. Larve of this species were 
numerous in several small ground pools. 


Culex coronator Dyar and Knab. Numerous larvze were 
present in a ground pool surrounding the base of a large 
stump in the cleared area. : 

Culex declarator Dyar and Knab. This species was breed- 
ing in profusion in water in a natural hollow in a log in the 
clearing. 

Culex inflictus Theobald. Breeding in old tin cans where 
it occurred both alone and in association with Joblotia dig- 
itata. The larvee were also found in a hollow in a log in 
company with Hemagogus lucifer. 


Aédes angustivittatus Dyar and Knab. Represented by 
three females that were captured while biting man at the 
edge of the forest. 

Aédes quadrivittatus (Coquillett). Several females were 
captured near the camp while in the act of biting man. They 
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were taken in late afternoon and on cloudy days. Finding 
this species at Camp Pital indicates that it has a rather un- 
usual altitudinal range since it previously has been reported 
only from higher elevations, having been taken up to 9,000 
feet, and was considered as an Aedes of high altitudes only. 


Mansonia titillans (Walker). Two females of this species 
were taken within our camp and a third was captured out- 
side while biting man. It was remarkable that this mosquito 
was not more in evidence since masses of the floating water 
plant, Pistia stratiotes, to the roots of which the larve of 
this species remain attached, were present in the Madre 
Viejo River about two miles from Pital. 


Hemagogus lucifer Howard, Dyar and Knab. Many 
adults reared from larve collected from water in a hollow 
in a log. Culex inflictus larve were also present in this 
water. 

The entomological fauna of Camp Pital was found to be 
rich in blood sucking flies of the family Tabanide. The 
door of the camp had evidently been open for some time 
previdus to our arrival and many flies of various families 
had entered and were grouped about on the inside of the 
screens when we moved in. A number of these were cap- 
tured and thirty-eight proved to be Tabanide, with four 
genera and seven species represented. 

A mule used for transporting supplies was kept at the 
camp and during the greater part of the day it was tied at 
the edge of the forest to graze. This animal proved to be 
good bait for attracting Tabanide and numerous specimens 
were collected from it. It also gave me an opportunity for 
making a few observations concerning the biting habits of 
some of the species. 

Pangonia prasiniventris Macquart. Flies of this species 
were quite numerous and caused much annoyance to the 
pack animals at Camp La Vaca in February, 1930. Dr. 
Clark collected ten specimens at this time. 

Stibosoma flavistigma Hine. Only one specimen of this 
large fly was captured on the mule at Camp Pital. It was 
noted approaching with a swift circling flight and a loud 
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buzzing sound. It made several attempts to alight on the 
belly of the mule but each time it struck with so much force 
and noise that the animal flinched and twitched its skin to 
prevent it. After a number of trials it succeeded in alight- 
ing on the inside of the upper part of the hind leg and began 
to feed. This gave me a chance to capture it. A second 
specimen was also seen making several efforts to alight on 
the mule but, like the first one, it struck so forcibly and nois- 
ilv that it startled the animal each time and caused it to 
flinch and stamp its feet. The fly finally ceased its attempt 
to alight and flew away. It did not return while I was ob- 
serving the mule. 

Lepidoselaga lepidota. Wiedemann. Three of these flies 
were captured inside the camp at Camp Pital. They were 
taken some days after our arrival and apparently had 
gained entrance through holes in the screening or while the 
doors were open. A fourth specimen was captured as it 
was feeding upon an ox in a pasture near Esperanza Sta- 
tion. Since this species appears to pass its larval and pupal 
stages at the base of the crown of leaves of the water let- 
tuce, Pistia stratiotes, it is quite probable that these flies 
were much more numerous in closer proximity to rivers, 
streams, pools, etc., in which these plants were present. 

Chrysops melenus Hine. Twenty-four flies of this species 
were captured while they were feeding upon the mule at 
Camp Pital. They seemed to confine thier attacks mainly 
to the region about the animal’s ears. 

Chrysops calogaster Schiner. One of the small flies of 
this species was found inside the camp at Camp Pital upon 
our arrival. 

Dichelacera analis Hine. Flies of this species were found 
to be much more numerous than any other of the Tabanidze 
and were the most persistent in their attacks on man and 
animals. <A total of 165 specimens were collected at Camp 
Pital and Puerto Armuelles. Twenty-two of these were 
found inside the camp upon our arrival, where they had 
entered apparently for shade. The remainder were taken 
while biting either man or the mule. They were present 
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throughout the day and until late in the evening, seeming 
to become more active at twilight. They were vicious biters 
and very persistent in their attempts to obtain blood. They 
apparently were attracted by motion and when one was 
moving in the forest they followed to circle about with a 
vicious hum and dart at one’s face, hands or any exposed 
part of the body and immediately begin biting. If one 
stood or sat quietly for a few minutes most of these flies 
gradually disappeared, although a few invariably remained 
and continued their efforts to feed. They were to be found 
by the hundreds attacking the mule at nearly all times. 
Some preference seemed to be shown for the neck and head 
but they were found on nearly all parts of the animal’s body 
at times. They were rather slow in filling with blood and 
when gorged became quite sluggish. The wings were held 
partly extended while feeding. Although this species was 
much more common along the edge of the forest, they fre- 
quently appeared in bright sunlight as well. 


Dichelacera submarginata Lutz. This was nearly as 
abundant as D. analis and 94 specimens were collected, fif- 
teen found inside the camp resting on the screens. They 
seemed to center their attacks upon the mule and appar- 
ently were not much attracted by humans, only one being 
taken while biting man. They attacked the mule all during 
the day and early evening and, strangely enough, never at- 
. tempted to feed on any part of the animal except the lower 
legs. From 20 to 50 were usually present on each leg and 
it was very seldom that a single individual was noticed bit- 
ing above the knees. They gathered in masses at the fet- 
locks and around the coronary region at the top of the 
hoofs. They are slow feeders and required some little time 
to engorge. The mule did not seem to experience much an- 
noyance from their attacks and seldom stamped its feet to 
prevent their bites. When brushed from the animal’s legs 
these flies flew only a few inches and immediately returned 
to resume their feeding. They seemed to be noiseless in 
flight when approaching or leaving the mule. 


Tabanus albocirculus Hine. Flies of this species were 


174 Psyche [September 


quite common at Camp Pital and were present in consider- 
able numbers on the mule. It was noted that most of those 
on the animal at any one time were located about the head 
and neck. 


Tabanus calignosus Bellardi. This species was represented 
in our collections by only two specimens. One of these was 
taken inside the camp and the other was captured while 
feeding upon the mule. 


Tabanus festivus Hine. Five of these flies were collected 
at Camp Pital, three on July 13th and two on July 20th. 
They were not in evidence except while feeding, or about 
to feed, on the mule. They approached with a swift flight 
and after a short circling about darted at the animal and 
settled on the lower frontal area of its head. All five seemed 
to attempt to bite at almost the same spot. The first three 
captured were taken within an hour and although they came 
only one at a time the sites of the three bites could have been 
covered with a silver dollar. These flies were very wary and 
it was almost impossible to capture them until after they 
had begun to take blood. 


Tabanus fumomarginatus Hine. Five specimens were 
taken at Camp Pital, two in the camp on the evening of our 
arrival and three others later on the mule. 


Tabanus inanis Fabricius. Two flies of this species were 
collected by Dr. Clark as they were attacking the pack 
mules at Camp La Vaca in February, 1930. 


Tabanus leucaspis Wiedemann. Two of these flies were 
collected from the mule at Camp Pital. 


Tabanus occidentalis Linneus. This species was present 
in abundance and attacked the horses and mules at Progreso 
in August, 1931. Two specimens were collected by Dr. 
Clark at this time. 


Tabanus stenocephalus Hine. This species was quite 
common at Camp Pital and a number of specimens were 
captured as they fed upon the mule. They did not appear 
to favor any particular part of the animal. 


Tabanus unistriatus Hine. Many flies of this species were 


1934] Entomological Investigations in Panama 175 


present at Camp Pital and Puerto Armuelles. They bit man 
and animals with equal readiness. 


Lynchia augustifrons (Van der Wulp). A male and fe- 
male of this species were collected from a Swainson’s toucan, 
Rhamphastos swainsonii Gould, at Camp Pital. 


Stilbometopa ramphastonis Ferris. Two females of this 
species were found on a Swainson’s toucan, Rhamphastos 
swainsonit Gould, at Camp Pital. These proved to be a new 
Species and were named and described by Ferris. 


Ornithoica confluenta (Say). Three specimens of these 
flies were collected from two Swainson’s toucans, Rham- 
phastos swainsonii Gould, at Camp Pital. 


Olfersia vulturis Pan der Wulp. Flies of this species 
were collected from four black vultures, Catharista urubu 
(Viellot), that were examined at Camp Pital. Three of 
these birds yielded three flies each, and five were taken 
from the fourth. 


Olfersia spinifera (Leach). Several of these flies were 
taken from a king vulture, Gypagus papa Linneus, by Dr. 
Clark at Camp La Vaca. There were many of these flies 
present on the bird but they were very difficult to cap- 
ture. So many escaped that a bed net was hung from a 
limb of a tree and the dead bird placed in it in order to 
secure the fiies. Four specimens were collected inside 
the net. The following day one of these flies was captured 
as it alighted upon the head of the native cook and attempted 
to crawl into his hair. The second day another fly of this 
species was found on the outside of the bed net, in which 
the bird had been placed. (It had been left suspended in 
order that it could be used if others with parasitic flies 
were taken.) Probably these two flies were among those 
that had left the bird to escape capture (one or two days 
previously and had later returned to seek their host again.) 


Lipoptena mazame Rondani. Twelve of these small par- 
asitic flies were found on a brocket deer, Mazama sartorit 
reperticia Goldman, that was killed in the forest near 
Camp Pital. 
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Cuterebra beri Shannon & Green. Four large, mature 
larve of this species were collected by Dr. Wislocki from a 
young, black howling monkey, Alouatta palliata inconsonans 
Goldman, that was killed at Puerto Armuelles on July 27, 
1929. These four larve were located in the skin in the reg- 
ion of the neck and an empty nodular pocket from which a 
fifth larva apparently had emerged was nearby. Three 
other young howling monkeys were shot at the same time. 
One of these was infested with a small, immature larva of 
this species. The other two each bore a number of empty 
nodular pockets from which it is more than likely that lar- 
vee of this species had emerged a short time previously. 
Specimens of the larve were reared to adult flies in order to 
confirm the identifications. Larve of this species were col- 
lected in the Darien region by J. L. Baer, in 1924, and have 
been reported upon by Shannon and Green (1). Since 
there seems to be no record of this species having been taken 
in Chiriqui this is probably the first report of its presence 
in Western Panama. 


Dermatobia hominis Linneus. A larva of this species 
located itself on the inner side of Dr. Clark’s elbow at Camp 
La Vaca in February, 1930. Two coatis, Nasua narica pan- 
amensis Allen, killed at Camp Pital, were found to be in- 
fested with larve of this species. A mature larva, about 
21 mm. in length, was located in the right femoral region 
of one of the animals. The second coati was infested with 
two of the larve. They were approximately two-thirds 
mature and were situated at about the middle of the ani- 
mal’s tail, but little more than an inch apart. The tail was 
badly swollen, crooked at an obtuse angle and looked as 
though it were broken. From the appearance of the lesions 
one would assume that both these animals had suffered a 
considerable amount of pain and discomfort from the pres- 
ence of these larve. 


Gastrophilus nasalis Linnzus. A total of 58 of the larve, 
or “bots,” of this species was found in a horse that was 
autopsied at Progreso, Chiriqui, on August 25, 1931. Fifty- 
six of these larvee were clustered to form a rosette near the 
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pyloric orifice of the stomach while two were found unat- 

‘tached in the stomach contents. These larve were large 
and apparently nearly mature. This seems to be the first 
record of this species in Panama and since it was found in 
an animal that had always been on the Isthmus there is no 
doubt regarding it being established in Chiriqui, at least. 


Stomoxys calcitrans Linneeus. These flies were very com- 
mon in the vicinity of Camp Pital and great numbers of 
them could be found feeding upon the pack mule all during 
the daylight hours. They apparently made no attempts to 
attack man. 


Cochliomyia macellaria Fabricius. The screw worm flies 
were extremely abundant in the vicinity of Camp Pital dur- 
ing our stay there. They usually appeared in large num- 
bers as soon as animals that had been killed were brought 
into camp and they became very active in darting about 
and attempting to deposit their eggs on the carcasses. The 
hunters, after killing and bagging animals, frequently left 
them lying by the side of some forest trail or hanging from 
the branch of a tree to be carried into camp on their re- 
turn. Sometimes these bagged carcasses were left for peri- 
ods of three or four hours and when much bleeding occurred 
the bags become blood soaked and large masses of eggs, 
most of which were probably of C. macellaria, were depos- 
ited on them. Occasionally these masses of eggs were sev- 
eral inches in diameter and nearly half an inch thick, and 
must have represented the ovipositions of large numbers of 
the flies. There were often a number of such masses at- 
tached to a bag, adhering very tightly to the cloth and dif- 
ficult to remove completely by washing or scraping. A 
novel method finally evolved for cleaning the bags was to 
hang them in a stream and let the countless numbers of 
small minnows that were present tear the eggs from the 
cloth and devour them. These minnows came in great num- 
bers as soon as an egg-bearing bag was placed in the water 
and they remained to feed as long as a single egg was avail- 
able. 

Simulium quadrivittatum Loew. The small blood-suck- 
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ing flies of this species were numerous in the vicinity of 
Camp Pital and proved to be very annoying. They were 
persistent in their attacks and seemed to be ready to bite at 
nearly any time during the day or early evening. They 
would attack freely while in bright sunshine in open spaces 
but under such condition usually selected the under side of 
one’s arms or hands and did not direct their attacks to the 
face. On rainy or cloudy days they seemed to appear in 
greater numbers. While feeding they became swollen and 
the abdomen when distended with blood assumed a deep red 
color. After becoming engorged they were very sluggish 
and could easily be picked off with one’s fingers. A large 
number of specimens of this species was collected. 


Culicoides fluviatilis Lutz. The small sandflies of this 
species were very prevalent at Camp Pital. Any of the 
members of our party who remained seated in a shady situ- 
ation for a few minutes were attacked by numbers of these 
bloodthirsty diptera. They seemed to become more active 
and persistent in their attacks during late afternoon and 
early evening. 


Culicoides parensis Goeldi. Only one specimen of this 
species was taken at Camp Pital. They were, however, very 
common in the vicinity of Puerto Armuelles. One morning 
while at the latter place I was engaged in watching the ac- 
tions of a group of monkeys in the forest about a mile from 
the sea-shore and remained seated in a small open area for 
nearly thirty minutes. During this time I was bitten by a 
number of these flies. Their attacks seemed to be mostly 
on my arms and hands. A number of specimens captured 
at this time all proved to be parznsis. 


Lasiohelea sp., probably stylifer Lutz. One specimen was 
collected at Camp Pital. It was taken while feeding upon 


my arm in the early evening as I was seated under a palm- 
thatched shelter. 


Ctenocephalides felis Bouché. A few fleas of this species 
were taken from a dog owned by one of the native hunters 
at Camp Pital. Undoubtedly this species may be found in 
abundance throughout all parts of Chiriqui where cats or 
dogs are present. 


1934] Entomological Investigations in Panama 179 


Rhopalopsyllus australis tupinus Jordan and Rothschild. 
Several males and females of this species were taken from 
two agoutis, Dasyprocta punctata nuchalis Goldman, that 
were captured at Camp Pital. 


Rhopalopsyllus lugubris cryptoctenes Enderloin. This 
Species was represented by five specimens on one of the 
agoutis. 


Pediculus (Parapediculus) atelophilus Ewing. This’ 
species of sucking lice was found in abundance upon two 
baby monkeys purchased at Camp Bogamani by Dr. Clark 
in 1930. Camp Bogamani is located about five miles from 
Camp Pital. It is one of the District Camps of the Chir- 
iqui Land Company and many of the men employed in clear- 
ing work and banana culture kept monkeys and other ani- 
mals as pets. Those obtained there consisted of several very 
young red spider monkeys, Ateles geoffroyi Kuhl, and one 
white-throated monkey, Cebus capucinus imitator Thomas. 
One of the red spider monkeys was noted as being infested 
with lice at the time it was purchased. It was necessary to 
confine these six monkeys in the same cage during a period 
of about three days while being brought to this laboratory. 
On their arrival many lice were found on the white-throated 
monkey. It would seem that it must have been infested be- 
fore being purchased at Bogamani. Both of these infested 
monkeys were also heavily infected with malaria at this 
time and were in very poor condition. The heavy infesta- 
tion of the white-throated monkey was probably due to its 
weak and emaciated condition. Under normal conditions 
the Cebus monkeys keep themselves well picked over and 
seldom become infested with lice. The other four red spider 
monkeys each showed an infestation with lice a few days 
after arrival at the laboratory. It is of interest to note that 
no lice were found upon twenty-five red spider monkeys and 
twenty-nine white-throated monkeys that were examined 
soon after being captured or killed at Camp Pital while one, 
probably two, out of six monkeys that had been kept as 
pets proved to be infested with Pediculus (Parapediculus 
atelophilus. 

Since nineteen species, representing eleven genera and 
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four families, of Mallophaga were collected from the com- 
paratively small number of infested animals and birds, it 
is probable that many species of biting lice would be found 
on more extensive collecting. Seven species were taken 
from the tinamous, four from the black headed vulture and 
three from the Swainson’s toucans. In listing these species 
I have followed Harrison’s (2) work of 1916, since this 
seems to be the latest comprehensive paper. 

Menopon alternatum Oshorn. Specimens of this species 
were found in small numbers on two black vultures, Cathar- 
ista urubu (Vieillot), examined at Camp Pital. 

Menopon balfouri Waterston. This species was present in 
all stages on five Swainson’s toucans, Rhamphastos swain- 
sonit Gould. It seems to be the prevailing species infesting 
these toucans. 

Menopon ortalidis Carriker. Many males, females and 
immature specimens were collected from a curassow, Crax 
globiceri (Linneus). 

Colpocephalum kelloggi Osborn. A few males and fe- 
males of this species were present on four black vultures, 
Catharista urubu (Vieillot) . 

Myrsidea extranea Carriker. A number of males, fe- 
males and young forms were found upon three Swainson’s 
toucans, Rhamphastos swainsonit Gould. 

Myrsidea mirabilis Carriker. Several males and females 
of this species were collected from a Wagler’s oropendula, 
Zarhynchus wagleri wagleri (Gray). 

Lzemobothrion glutianans Nitzsch. Several specimens of 
males and females of the large lice of this species were 
taken from three black vultures, Catharista urubu (Vie- 
illot), examined at Camp Pital. 

Trichodectes nasuatis Osborn. The small lice of this 
species were present in considerable numbers on each of 
three young coatis, Nasua narica panamensis Allen. 

Goniodes aberrans Carriker. This species was found to 
be abundant in all stages on eight tinamous, Tinamus ma- 
jor castaneiceps Salvadori, that were eximined. Two of 
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these birds were taken at Camp La Vaca and six at Camp 
Pital. This species may be considered the most constant 
and the most numerous of the Mallophaga found in tina- 
mou in Western Panama. 


Goniodes laticeps Piaget. A few specimens in various 
stages of development were found on five out of eight tina- 
mous, Tinamus major castaneiceps Salvadori, that were 
examined. 


Goniodes minutes Carriker. Several specimens were 
collected from each of two tinamous, Tinamus major cas- 
taneiceps Salvadori. 


Goniodes spinosus Piaget. A number of males and fe- 
males of this species were taken from two tinamous, Tin- 
amus major castaneiceps Salvadori, at Camp La Vaca. 

Kelloggia brevipes Carriker. Taken in considerable 
numbers from each of eight tinamous, Tinamus major cas- 
taneiceps Salvadori, examined. 

Ornicholax robustus Carriker. Present in small num- 
bers on each of six tinamous, Tinamus major castaneiceps 
Salvadori, examined. : 

Philopterus cancellosus Carriker. Several males and fe- 
males were collected from a Swainson’s toucan, Rhamphas- 
tos swainsoni Gould. 


Degeeriella francisi Carriker. This species was repre- 
sented by six specimens taken from a Wagler’s oropendula, 
Zarhynchus wagleri wagleri (Gray), at Camp Pital. 

Esthiopterum assesor Giebel. This appears to be the pre- 
dominating species of Mallophaga found upon the black 
vultures, Catharista urubu (Vieillot). Four of these birds 
were examined at Camp Pital and each yielded many 
specimens. 

Esthiopterum columbe Linnzus. One specimen was 
found on a Cassin’s dove, Leptotila cassini cassint (Law- 
rence), at Camp Pital. 

Esthiopterum tinami Carriker. One female of this 
species was taken from a tinamou, Tinamus major castane- 
iceps Salvadori. 
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Although these records of ticks from Chiriqui represent 
- only seven species, probably only a small part of the total 
number present, they include two species which do not seem 
to have been recognized in Panama previously. 


Ixodes ricinus (Linneus). A number of males and fe- 
males were collected from a forest deer, Mazama sartorw 
reperticia Goldman, killed near Camp Pital. 


Dermacentor nitens Neumann. Several specimens of this 
tick were taken from a horse at Progreso by Dr. Clark. 
Since this species is commonly found on horses in many 
parts of Panama it is undoubtedly abundant throughout 
Chiriqui. 

Amblyomma cajennense (Fabricius). One of the native 
hunters found an unengorged female of this species crawl- 
ing about on him soon after his return from a trip in the 
forest near Camp Pital. Several specimens were also col- 
lected from a horse at Progreso by Dr. Clark. It is proba- 
ble that this species is as ubiquitous in Chiriqui as in other 
parts of Panama. 


Amblyomma celebs Neumann. A dead female of this 
species was found in the bag in which a spectacled owl, Puwl- 
satrix perspicillata (Latham), had been placed a short time 
previously at Camp Pital. The tick was quite dry and it is 
possible that it may have been carried on the feathers of 
the bird from some nest or dead host. Two females were 
also taken from a horse at Progreso by Dr. Clark. One of 
these, partly engorged, was more than 11 mm. in length. 
This appears to be the first record of this species in Panama. 

Amblyomma mantiquirense Aragao. A number of males, 
females and engorged nymphs were collected from a collared 
peccary, Pecari angulatus crusnigrum (Bangs), that was 
killed near Camp La Vaca. This seems to be the first oc- 
casion on which this species has been found in Panama. 


Amblyomma oblongoguttatum Koch. This species was 
found to be present in abundance upon a collared peccary, 
Pecari angulatus crusnigrum (Bangs), that was killed near 
Camp La Vaca. Numerous males, females and nymphs were 
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also taken from a forest deer, Mazama sartorii reperticia 
Goldman, killed near Camp Pital. 

Amblyomma ovale Koch. A female of this species was 
found crawling about on a titi monkey, Saimiri orstedii ors- 
tedii (Reinhardt), when the latter was removed from the 
bag in which it had been placed two or three hours earlier. 
Since this tick was not attached and contained no blood it 
is believed that the monkey was only an accidental host. 


Trombicula dunni Ewing. The mites, or “red bugs,” of 
this species were present in great numbers upon two agou- 
tis, Dasyprocta punctata nuchalis Goldman, and three coatis, 
Nasua narica panamensis Allen, at Camp Pital. They were 
scattered in small groups over nearly all parts of the agou- 
tis with additional large masses appearing as bright red 
spots, nearly 10 mm. in diameter, on either side of the up- 
per and lower jaws, along the edges of the ears and at var- 
ious places on either side of the body over the ribs on both 
these animals. One of them also had one of the masses be- 
neath its chin. They were not so abundant on the coatis and 
were confined mostly to large masses on both ears of each 
of the animals. One of these coatis also had a large patch 
of the red bugs located on the dorsal line about midway of 
its back. These mites proved to represent a new species 
and were named and described by Ewing. 

I wish to express my thanks and appreciation to Dr. H. 
C. Clark, for his aid in collecting many of the specimens, 
and also to Dr. C. T. Greene, Dr. J. Bequeert, Dr. O. Krober, 
Dr. G. F. Ferris, Dr. H. E. Ewing, Dr. Karl Jordan and 
Dr. F. W. Edwards for their kindness in identifying many 
specimens of the various groups for me. 
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